INTRODUCTION
Fifty-eight A. cervicornis samples were radiocarbon dated, with 47 from 10 cm intervals at the basal Las Clavellinas section (Figs. 1 and 2), seven additional samples from Las Clavellinas, and three from two adjacent Enriquillo sites (18°32.020′N, 71°37.202′W; 18°32.576′N, 71°47.968′W). Calibrated ages were derived using CALIB v5.0.2 html and the ratifi ed Marine 04 calibration data set. We estimated the reservoir age to be similar to published results for the Dominican Republic and used a ΔR of ±50 yr. Forty-two samples from the basal Las Clavellinas section were analyzed for Sr/Ca ratios at Lamont Doherty Earth Observatory using ICP-OES (Fig. 2) . Raw Sr and Ca concentration data were drift corrected, and the relative standard error for replicates was less than ±1%.
RESULTS
Radiocarbon dates from the thickest Las Clavellinas section show 9.2 m of continuous A. cervicornis accumulation between 9.38 ka and 7.32 ka (Fig. 2) , with the largest potential gap at ca. 8 ka and a few mixing events, the most prominent centered at ca. 8.6 ka. Additional dates from Las Clavellinas show A. cervicornis growth to 5.85 ka with no coral species replacement. Dates from adjacent sites indicate A. cervicornis growth at 5.70 ka and 5.38 ka.
Corals at the base of two Las Clavellinas sections on either side of the arroyo (9.38 and 9.36 ka) lie 6 m apart vertically and ~20 m horizontally. Since there is no evidence of deformation at Las Clavellinas, it appears that A. cervicornis colonized a steep slope. Taphonomic grades were assigned to 2778 individual A. cervicornis coral samples collected at Las Clavellinas to assess physical conditions and degree of in situ preservation with relative paleodepth and time. Samples from the basal Las Clavellinas section have a mean taphonomic value of 3.4 (σ = 0.90). The lower 100 cm of a shallower contemporaneous section yield a mean taphonomic value of 2.9 (σ = 0.93), and the upper 100 cm are characterized by higher and more consistent taphonomic values (3.8 mean, σ = 0.66). The youngest corals sampled at the top of the Las Clavellinas section have a mean value of 3.6 (σ = 0.66) (GSA Data Repository 
DISCUSSION
Radiocarbon data show near-continuous accumulation of A. cervicornis for ~2000 yr with continued A. cervicornis growth to at least 5.70 ka and possibly 5.38 ka. Geochemical data suggest the species dominated areas of the Enriquillo reef despite environmental changes through the Holocene Thermal Maximum (HTM; Sandweiss et al., 1996) and the hypothesized migration of the Intertropical Convergence Zone (ITCZ; Haug et al., 2001) . A perceived break in the Enriquillo record at 7.32 ka is due to sampling constraints, and only one potential gap in coral accumulation (ca. 8 ka) may exist in the ~2000 yr section. From 9.38 to 5.61 ka, there is no evidence for wholesale species turnover events such as those documented by Aronson et al. (2002) and seen on reefs today. While distribution of A. cervicornis can be dynamic in time and space, Enriquillo A. cervicornis was seemingly able to persist without the marked ecological shifts seen in modern times (Davis, 1982) , although it is possible that ecological shifts occurred but were too short-lived to be recorded. Environmental conditions likely experienced by Las Clavellinas corals are discussed below.
Temperature and Precipitation
Increasing summer insolation led to early Holocene Northern Hemisphere warming (Berger, 1978) , with temperatures peaking at the HTM (ca. 6 ka) in the tropics (e.g., Hodell et al., 1991; Haug et al., 2001) . It is generally agreed that tropical HTM temperatures were within 1-2 °C of present values (Sandweiss et al., 1996; Farmer et al., 2005 O (CaCO3) is solely ascribed to temperature, the 3‰ shift in values between 9.38 and 7.32 ka would refl ect a sea-surface temperature (SST) change of ~8 °C, as estimated using a culture-based δ
18
O-SST calibration (0.34‰ per °C) for Acropora spp. from Reynaud et al. (2007) . Estimates using less conservative paleotemperature equations for Acropora spp. (Guilderson et al., 1994) yield even less realistic temperature ranges. A Sr/Ca-SST-derived calibration for Acropora spp. used to cross-check δ 18 O-inferred paleothermometry (Reynaud et al., 2007) implies a more realistic ~2-3 °C (Sr/Ca-based) temperature increase from 9.38 to 7.32 ka (Fig. 2) . While still large in magnitude relative to ~4.5 °C western Atlantic temperature increases since the Last Glacial Maximum (Guilderson et al., 1994 (Guilderson et al., , 2001 , the Sr/Ca-inferred SST range may be reasonable. Therefore Sr/Ca data support that temperature is not the sole driver of δ 18 O (CaCO3) variability in these corals. δ 18 O (CaCO3) values of corals can be controlled by precipitation/ evaporation patterns as well as temperature (e.g., Swart and Coleman, 1980) . A potential cause of decreasing δ 18 O (H 2 O) in the early to middle Holocene may be a northward displacement of the ITCZ during insolation-related Northern Hemisphere warming (Haug et al., 2001) . A more northern summer extent of the ITCZ might have trapped isotopically light precipitation in the Atlantic Basin via reduced vapor transport to the Pacifi c (Stott et al., 2004) . A more northern ITCZ may also have resulted in increased summer precipitation in the mountainous Enriquillo Valley region, decreasing δ O values from these early to middle Holocene corals do not refl ect temperature but rather a transition from cool/ dry to warm/wet conditions. δ 18 O (CaCO3) values from HTM corals (5.70 and 5.85 ka) indicate a stabilization of temperature and/or precipitation consistent with peak temperatures and maximum ITCZ extent before cooling and southward migration of the ITCZ. Stable isotope records from nearby Lake Miragoane, Haiti, corroborate this transition (Hodell et al., 1991) , and geochemical data from massive Enriquillo corals (Greer and Swart, 2006) and microfossils (Medley et al., 2007) support the interpretation that the paleoembayment was subject to variable Holocene salinity as well as temperature changes.
Relative Sea Level, Storms, and Wave Energy
Mixing events and abundant physical and theoretical evidence suggest Enriquillo reefs were subjected to periodic tropical storms and hurricanes (Guerard et al., 2004) while fl ourishing in rapidly rising early Holocene seas. Taphonomic analyses reveal contemporaneous growth within a 6 m depth range. Data from deeper-water, older reef sections (ca. 9.4 ka) could imply a relatively protected paleoenvironment (lower taphonomic mean, higher variance) below the fair-weather wave base. The youngest section (ca. 5.9 ka) is dominated by slightly higher taphonomic values and lower mean standard deviation, which may indicate that the corals had reached the fair-weather wave base in a time of rapidly diminishing accommodation space and slowing sea-level rise.
Proposed Causes of Recent Collapse
Our data show that Holocene A. cervicornis was capable of thriving for thousands of years under highly variable temperature and salinity conditions. When proposed factors for the present-day decline are considered, our data support, via a process of elimination, white-band disease, a bacterial infection specifi c to acroporids (Antonius, 1981) , and/or multiple anthropogenic stressors not related to temperature, salinity, storms, or sea-level rise as cause(s) for A. cervicornis collapse (Harvell et al., 1999; Aronson and Precht, 2001; Jackson, 2001; Hughes et al., 2003; Pandolfi et al., 2005) . At this time, these remaining factors cannot be assessed from fossil coral material.
While our study cannot identify a single cause for current A. cervicornis mortality, these data may be helpful in ruling out most natural (nonanthropogenic) forces as primary drivers for A. cervicornis collapse. This supports the contention that stressors not present earlier in the Holocene, such as eutrophication, ocean acidifi cation, and fi shing pressures, may now be forcing A. cervicornis to threshold conditions unfavorable for sustained growth (Jackson, 2001; Hughes et al., 2003; Pandolfi et al., 2005; Hoegh-Guldberg et al., 2007) . This study implies that the present warm climate is not a primary driver for A. cervicornis collapse, but we cannot rule out the possibility that the current rate of warming may be different from that of the middle Holocene or that future warming beyond middle Holocene temperatures might prove devastating to a species already impacted by additional stressors.
CONCLUSIONS/IMPLICATIONS
Data presented here, at high spatial and temporal resolution, document virtually continuous A. cervicornis growth for at least ~2000 yr in the early to middle Holocene and support interpretations of anomalous recent decline (Hubbard et al., 1994; Greenstein et al., 1998; Aronson et al., 2002) . Geochemical, age, and taphonomic data from Holocene A. cervicornis reveal a resilient coral species at variable depth regimes thriving in a time of rapid sea-level rise, SSTs likely similar to present, changes in precipitation associated with ITCZ migration, and a transition from cooler/drier to warmer/wetter central Caribbean climate. Any potential breaks in deposition were not accompanied by the ecological shifts in coral species dominance seen in the modern and late Holocene fossil record (Aronson et al., 2002) . Our data suggest that variations in temperature, precipitation/salinity, storms, and base level did not result in A. cervicornis collapse in the past and that drivers for the current decline must be outside those environmental and climatic factors that were operative in the early to middle Holocene. This suggests that anthropogenic factors and increased incidence of disease (unrelated to warming) may be responsible for the current decline. This study amplifi es concerns that a once-hardy keystone coral species may be at the brink of extinction today. Furthermore, it reinforces the need to invest in a multipronged approach to coral reef protection from local anthropogenic stressors (Pandolfi et al., 2005) , and supports continued efforts to understand the potential impacts of anthropogenic activity on the virulence of white-band disease.
